Characterization of the effects of direct alkylators on in vitro immune responses.
Although their mechanism of degradation may differ, both the SN1 alkylators, N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) and N-nitroso-N-methylurea (MNU), and the SN2 alkylators, dimethyl sulfate (DMS) and methyl methanesulfonate (MMS), spontaneously decompose under aqueous conditions to the methyldiazonium ion or a direct methylating intermediate, respectively. Thus, these agents serve as useful probes to investigate the immunosuppressive potential of the putative primary reactive intermediate of dimethylnitrosamine (DMN) metabolism, the methyldiazonium ion. The effects of these direct alkylating agents on the in vitro immune response were characterized. Direct addition of both the SN1 and SN2 alkylators to naive B6C3F1 murine splenocytes produced a dose-dependent suppression of the in vitro antibody-forming cell (AFC) response to the T-dependent antigen, sheep erythrocytes (sRBC), T-independent antigen, dinitrophenyl (DNP)-Ficoll, and the polyclonal activator, lipopolysaccharide (LPS). The T-dependent and T-independent responses proved to be more sensitive than the polyclonal response to the effects of these compounds, except for MNNG in which all 3 antibody responses were equally affected. The suppression of the AFC response for all antigens was unaffected by the addition of 2-ME, and was observed at concentrations below those affecting viability, although at the highest concentrations an effect on viability was often observed. The addition of MNNG to the T-dependent AFC response at any time within the first 96 h produced a marked suppression, while the addition of DMS to cultures was only effective in suppressing the AFC response if added within the first 24 h. MNNG and DMS suppressed the proliferative responses to both B-cell (LPS) and T-cell (Concanavalin A; Con A) mitogens, as well as in the mixed lymphocyte response (MLR). In addition, a positive correlation between immunosuppression and DNA damage, as measured by single-strand breaks, was observed. Although these compounds produced suppression of in vitro immune responses, their profile of activity on immunocompetence and DNA damage was different from that associated with DMN and thus, the direct alkylators may not prove to be useful models to elucidate the mechanism of the DMN-induced immunosuppression.